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‘This invention relates to guinoline compounds

and to processes of preparing the same.
‘More: partlcularly, this - 1nvent1on relates to
bagic alpha- aryl alpha - (4 - qumolyl)alkanem-

triles; to derivatives thereof to addition salts of 5§ such as methyl; ethyl, butyl, ete.; and other
said compounds, and- to processes. of preparmg groups which the cheémist appreciates will be
the ‘hereinbefore named compounds. unaffected by the: reaction -conditions used in
Our invention comprehends compounds of the the preparation of the basic compounds of our
formula invention.:
A 10- It is to be understood that’the term “a 4=
| quinolyl radical” .(designated as Q) as used in
Br¥ml=Y this specification and in the appended claims is
Q- generic, and includes 4-quinolyl radicals wherein
where B is a lower aliphatic tertiary-amino radi- the quinoline nucleus may::be. substituted by
cal: X is‘a lower alkylene radical; Y is a mem- 15 one or more of such groups -as: haloe, including
ber of the group, consisting of CN, CONHz, and chloro, bromo, iodo, and fluoro; lower alkyl, in-
H; A is an aryl radical; and Q is a 4-quinolyl  cluding methyl, ethyl, propyl, amyl, and the
radical. These compounds are of interest as like; hydroxy; lower alkoxy, including methoxy,
pharmaceutical agents and as intermediates in ethoxy, propoxy, and the like; aryloxy, such as
preparing- pharmaceutical agents. 20 phenoxy; aralkoxy, such as benzyloxy; trihalo-
In the above formula, the lower aliphatic ter- ~ 2lkvl, such as ‘trifluoromethyl; nitro; amino,
tiary-amino- radical, designated as B, compre-" substituted-amino; such -as. acetylamino, ;ethyl-
hends lower- dialkylamino radicals illustrated by  2mino, dimethylaming, benzylamino, and. the:
examples such as dimethylamino, diethylamino,  like; and other substituents.
ethylmethylamino, di-n-butylamino, - and - the - 25 As 1llustrat1ve of our invention the following
like; and lower saturated N-heterocyclic radicals  Specific compounds are presented:
illustrated- by . examples. such as- 1-piperidyl, 4-- (1) 6-diethylamino-2-(4 - methoxyphenyl) -2-
morpholinyl, 3-methyl-1-piperidyl, :2-methyl-1- (6-methoxy-4- quinolyl) -hexanenitrile,
pyrrolidyl, 2,6-dimethyl-1-piperidyl, and the like. 0CH;
In other words, BH designates-a lower aliphatlc‘ 30
secondary-amine as illustrated- by diethylamine, * ’/\ »
di-n-butylamine, morpholine; -3~ ethylpiperidine : |
and the like. The lower-alkylene ra.dical ‘de--
signated as X, includes-radicals such as- : 7
—CH:CHa— 3 (O NCH; O CRCH 00N
—CHzéH(QHx). .
—~CH2CH2CHa2—
—CH:CH2CH:2CHz— 40
—CH-CH:CH2CH2CHCHaom (2) 4-dimethylamino-2- (3 methylphenyl) -2-
‘ ’ " o (3-methyl-8-ethoxy 4-qu1nolyl)pentanenitrile,
—CH;CH:CH:CH(CH:)
and the like. X further:includes:alkylene radi-: ‘CHs
cals interrupted by elements .such-as.oxygen. 45 |
and sulfur, e. g. —CH:CH20CH2CHs—, -
~—CH:CH:CH2SCHCHo— (CH):NCHOH;— o ON
Thus, the expression ‘“‘a lower-aliphatic tertiary=: CHs
aminoalkyl radical”. when used hereafter in.the:; 50
specification or in the: appended claims;: compre~ CHs
hends those groups designated as BerXrr, - .where o
B and X have the meanings. heremabove de=.
seribed. * The aryl radical, des1gnated as- A, is
one of preferably 6-10 carbon atoms. The aryl 65

radical can be substituted by such groups as
hydroxyl; alkoxyl such as methoxyl, ethoxyl,
etc.; dialkylamino such ‘as dimethylamino; halo-
gen such as chloro, bromo, or iodo; lower alkyl

O C:Hy
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(3) 5-(1-piperidyl) -2 - phenyl-2-(3<bromo-7-
chloro-4-quinolyl) -pentanamide,
. CHy—~CHa 4

: o
CH: N-CH20H20H2~(IJ—CONH2
CH,—CH;

(4) 4-(di-n-butylamino) - 2 - (3,4 - dichloro-
phenyl) -2-(3-nitro-7-chloro-4 - guinolyl) butan-
amide,

cl
]
l—01

(n-_(_];Ho)eNCHzOH?-—LI}—fGONHz :

NO;

(5) 3-(4-motpholinyl) -1-phenyl-
methyl-4-quinolyl) -propane,
C H;—CH; E

ol N—CHzCH:—(jJ—-H

1 -(3,6,7-tri-

~CHas

~(6) 4- (2-methyl-1-pyrrolidyl) -1-phenyl-1- (7-
phenoxy-4-quinolyl) -b-u»tane,

. CT;FS
o om—cﬁ
N—CH:CHzCHa

T—cf,

CeH;0— IL
[2=31 ) N/

In addition, our invention comprehends proc-
esses for preparing the above compounds. These
processes are presented. in the following chart,
wherein B, X, A, and @ have the meanings here-
inabove specified, and Z stands for halogen:

—H

Chart I _
s : A
& n L
QZ + B—X—CH—CN ——» B—x—(lz—CN
I I Q I
2)
( / j @
e
A . . A
] I¢Y) |
B—X—?—CONHa —_ B—X—(I}—H
Q Q
v v

Step (1) of Chart I involves the condensation of
a 4-haloquinoline (I) _with a tertiary-amino-2-

4
arylalkanenitrile (II) in the presence of a strong
base to yield a basic nitrile (III). For example,
4-diethylamino-2-phenyl-2-(7-chloro - 4 - quino-
lyD) butanenitrile is prepared by condensing 4,7-
dichloroquinoline with 4-diethylamino-2-phenyl-
butanenitrile in the presence of sodium amide.
Other basic condensing agents, ¢, ‘g, potassium
amide, sodium hydride, phenylhthlum and the

. like, can be used in place of sodium amide.

The infermediate tertiary-amino-2-arylalkane-

--nitriles (II) are a-generally known group of com-
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- hereinabove specified.

pounds, which are prepared by condensing in
the presence of a basic agent, such as sodium
a. lower =aliphatic tertiary-aminoalkyl
halide, B—X-halogen, with an arylacetonitrile,
ACH2CN, where B, X, and A have the meanings
FFor example, the prepara~
tion = of 4-diethylamino-2-phenylbutanenitrile
from' 2-diethylaminoethyl chloride and phenyl-
acetonitrile is described by Eisleb, Ber. 74, 1441
(1841). Other examples are afforded by Kwartler
and Lucas (J. A. C. 8. 68, 2395 (1946)) who de-
scribe the preparations of: 4-diethylamino-2- (4-
chlorophenyl) butanenitrile from 2-diethylamino-
ethyl. chloride and 4-chlorophenylacetonitrile;
4-diethylamino - 2 - (3,4~ dichlorophenyl) butane-
nitrile from 2~ dlethylammoethyl chloride and
3 s4-dichlorophenylacetonitrile;  “4-diethylamino-
2-(4- metho*:yphenyl)butanemtrile from 2 - di-
ethylaminoethyl chloride and 4-methoxyphenyl-
acetonitrile; 4 - dimethylamino-2-phenylbutane-
nitrile from 2-dimethylaminoethyl chloride and
phenylacetonitrile; and 5 ~ diethylamino - 2 - (4-
chlorophenyl) pentanenitrile from . 3 - diethyl-

5. aminopropyl chloride and 4¢- chlorophenylacetom-

trile.

The mtermedlate 4-haloquinolines. (I) ‘also are
generally well known to those versed in the art;
for representative literature references see: Sur-
rey et al, J. Am. Chem. Soc. 68, 113, 1244, and
2570 (1946) Steck et al.; ibid. 129, 132, 380, and
1241 (1846); Riegel et al., ibid: 1229: Baker et al.;
ibid. 1267; Mosher et al., ibid. 69, 303 (1947);
Bachman et al., ibid. 256; unyder et al., ibid. 371;
and Clinton et al., ibid. 704, Some 4-haloguino-
lines that are useful intermediates in the prepa~-
ration . of the compounds of our invention are
listed as follows

u,4-d1ch10roqu1noline
3,4,5-trichloroquinoline
3,4,7-trichlorcquinoline
3-bromo-4-chloroquinoline
3-bromo-4;7-dichloroguinoline -
3-iodo~4-chloroquinoline
3-iodo-4,5-dichloroquinoline
4,5,6~trichloroquinoline
4,5,7-trichloroquinoline
4,6,8~-trichloroquinoline .- -
4,7 8-trichlorcquinoline
4-chloro-5,7-dibromoquinoline
3-methyl-4-chloro-7-iodoquinoline
3-methyl-4-chloro-8-iodoguingline
3-methyl-4,5-dichloroguinoline
3-methyl-4,7-dichloroquinoline
3-methyl-4-chlore-7-bromoquinoline
3-methyl-4-chloro-6-bromoquinoline
3-methyl-4-chloro-6-ethoxyquinoline
3,6-dimethyl-4-chloroquinoline -
3-methyl-4,8- -dichloroquinoline: - -
6-methyl-d4-chloro- -8-methoxyquinoline
3,8-dimethyl-4-chlorogquinol ine
4,7-dichloroquinoline .
4=-chloro-7-bromoquinoline -
4 chloro 7-1odoq1unohne
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4 7-dlchloro—6-methoxyqumohne
4,5-dichloroquinoline :

3-nitro-4-chloroguinoline
3-amino-4-chlorogquinoline . -
4-chloro-7-fluoroguinoline; ‘
4-chloro-T-trifluoromethylquinoline :
4,T~dichloro-5-methoxyquinoline
4-chloro-7-phenoxyquinoline:
3;4-dibromoquinoline
4—chloro- -nitroquinoline

Step {2) "of Chart I-can be carried out by vari-
ous ‘methods. .In our hands the best results are
obtained-when a-concentrated sulfuric acid solu-
tion of the basic nitrile, III is allowed ‘to stand
at room temperature for an extended “period.
'I‘hus ylelds 0f-90% or better of 4-diethylamino-

-phenyl -3« (T-chloro-4-quinolyl) butanamide are
obtained by allowing the sulfurlc acid solution of
the correspondmg n1tr11e to stand at room tem-.
perature for-about five weeks. The hydroly51s of
the nitrile to the amide, step (2), also can ‘be
performed but in lower vields, by refluxing the
appropnate nitrile ‘with sodlum hydrox1de in

aqueous ethanol (about 10%> -for about twelve

hours or with agueous sulfurlc acid (about 60%)
for onehour.

" -Step-(3) -of Chart I, the complete hydrolys1s of
the -nitrile group ‘to ‘the carbokyl group which
spontaneously loses carbon dioxide, is effected ‘by
reﬁuxmg an agueous sulfunc acid (about -60%)

solution ‘of the nitrile; ITI, for. twelve: ‘hours or.

longer to ‘give practically quantitative - yields of
the ‘basic quinoline derivative ‘designated as Vin
CGhartT.” For example, in-such a manner 3-dieth-
ylammo 1-phenyl~1- (7-chloro -4 - quinolyl) pro-
pa.ne is prepared from 4-d1ethylammo 2-phenyl-
2-(7-¢hloro-4- qmnolyl) butanenitrile.

Step (4) of ‘Chart ‘I, “the, conversion of the
carboxamides designated as IV ‘to ‘the related
basic quinocline derlvatxves desxgnated as Vis
effected in the same manner that step (3) is
carried out. “Thus, as.a specific example, 3-dieth~
ylammo ~1-phenyl-1-(7~chloro = 4 - qumolyl)pro-
pane is prepared from 4- dlethyla.mmo 2-pheny1-
9<(7~chloro-4- qumolyl)butanamme

‘Our invention comprehends, not 'only the hasic
qmnohne der1vat1ves (III IV and 'V of-Chart I)
already described and processes.of preparing the
same, ‘but_also their -salts ‘with non-toxic, inor-
ganic-or organic acids ‘and with esters of strong
inorganic acids and organic: sulfonic acids. Among
the - acids ‘which may ‘be ‘employed-to ‘form the
salts are hydrochlorlc acid, phosphorlc acid, sul-
furic acld sulfamlc acid, tartaric-acid, eitric acid,
benzoic amd ‘and-the- like; and among the esters
of strong morgamc ac1ds and organic sulfonic
ac1ds ‘are’ ‘those such as methyl iodide, ethyl bro-
mide; ‘n=propyl bromide, methyl sulfate, benzyl
chloride, methyl para-toluenesulfonate, and the
hke ’

“The" followmg examples-will ‘illustrate  specific
embod1ments of the 1nvention

EXAMPLES
1. Tertiary-amino-2-arylalkanenitriles

The intermediate-tertiary-amino-2-arylalkane-
nitriles, d951gnated as II in Chart I .above,

are, prepared in excellent. vield .by condensing a.
lower aliphatic tertiary-aminoalkyl halide. with,

an-arylacétonitrile, employing Elsleb S procedure
(Ber. 74, 1441 .(1941)) with slight modifications.
Tilustrative of this method is the following. con-~.
densation of 3= dlmethylanuno-z-propyl chloride

with phenylacetomtnle to. yield 4-dimethy1-.‘
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6.;
amino-z-phenylpentanemtnle and an; isomer.
thereof; - .

Sodamide (65.g.). is. added to.a well smrred 1ce~,
cooled -solution of 200 g. (1.7- mole) . of . phenyl-
acetonitrile in 500 ml. of dry benzene. ‘The.tem:
perature rises to about 40°.C. as the sodium. salf.
forms. After stirring for one hour, 180-g. (12:
mole).. of . 3-dimethylamino-2-propyl .chloride:is
added at.a.rate sufficient to keep the temperature
at -30=352 . C. while employing . strong :external
cooling.. Stirring is continued for. four, hours
and then. water .added -cautiously.. . ‘The. basic
products are: extracted :from . the benzene -layer:
with -2-N:-hydrochloric acid,. liberated with. so=
dium : hydroxide . solution,. and : extracted. with:
ether. ' Affer drying the .ether solution over an~
hydrous  calcium. sulfate, the ether is removed.
by distillation and the remaining material :is.
distilled in vacuo, the main fraction, .a..colors=
less; oil, distilling - at -109-111° . C. at..0.8- mm,,
7,25=1,5046. - 'This -0il (89% yield) is. a.mixture
of 4-dimethylamino-2-phenylpentanenitrile..and.
4 - dimethylamino .~ 3 - -methyl - 2~ phenyl-
butanenitrile. The mixture is used as:such.in.
subsequent condensations with 4-haloquinolines..

When, 2-diethylaminoethyl chloride: or..2~di--
methylaminoethyl chloride is.substituted for 3~
dimethylamino-2-propyl chloride in the fore=
going process, about ‘90% yields .of 4-diethyl-
amino-2-phenylbutanenitrile, ‘B. P. 123° :C.. at.
0.7 mm., 7n;%=1.5008, and 4-dimethylamino-2-
phenylbutanenitrile, B. -P. 104-106°.C.. 2t.0.5 mm.,
n;%=1.5055 are respectively obtained.. -Other
tertiary-aminoalkyl chlorides that are useful:in.
the above procedure:.include the following: 4~di-
methylaminobutyl - chloride, 2-di-n-butylamino-
ethyl : ehloride, 3-(1-piperidyl)propyl .chloride,
2-(4-morpholinyl) ethyl chloride, 2-(2-methyl~1-
piperidyD) ethyl .chloride, 3-(1-pyrrolidyl) ‘propyl
chloride, 2-(2,6-dimethyl-1-piperidyl) ethyl .chlo~
ride, . 3=(3-methyl-1-piperidyl) propyl :chloride,
and the like. - When -used in the above manner
these lower aliphatic tertiary-aminoalkyl .chlo-:
rides.result in formation of the corresponding
tertiary-amino-2-phenylalkanenitriles. )

When the foregoing -procedure 1s‘.carried.
out. using, in- place of - phenylacetonitrile, a
substituted-phenylacetonitrile, the corresponding‘
tertiary - amino - 2 - (substituted - phenyl)-
acetonitrile results. For example, the condensa~
tion of 4-chlorophenylacetonitrile, 3,4 dichloro-
phenylacetonitrile, or 4-methoxyphenylacetoni-
trile with 2-diethylaminoethyl chloride results
in the formation of the corresponding 4-diethyl-
amino - 2 = (substituted - phenyl) butanenitriles
(see Kwartler and Lucas; J. A. C. S. 68, 2395
(1946), who describe these intermediate nitriles
as well as 5-diethylamino-2-(4~chlorophenyl) -
pentanenitrile which also can be used as an.in-
termediate in cur invention).

II. Tertiary-amino-2-aryl-2-(4d-quinolyl) -
alkanenitriles .

These basic nitriles are prepared by condensing
a 4-haloquinoline with a tertiary-amino-2-aryl-

" alkanenitrile as described in section I in the pres-

ence of a strong base. In practicing our inven-
tion, we prefer to use, as the strong base, sodium
amide, which is readily available, low costing,
and easy to handle. However, other strong bases,
such as potassium amide, sodium hydride, phenyl
lithium, and the like are usable in this process.
The following general procedure gives excellent
results: ‘
To.a dry benzene (750 ml.): solution of the:4-
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haloquinoline (0.5 mole) and a tertiary-amino-
2-arylalkanenitrile (0.5 mole) in a 2-liter, 3-
necked flask fitted with a stirrer, thermometer,
and drying tube is added 28-g. of fresh, powdered
sodium amide. External cooling is applied when
necessary to keep the temperature of the reaction
mixture below :45° C. At the end of about two to
three hours, the temperature drops to room tem-
perature and stirring is continued for an addi-
tional four to five hours. Water is added cau-
tiously, the mixture shaken vigorously, and the
bénzene ‘layer separated, washed with water,
dried over anhydrous calcium sulfate and filtered
with decolorizing charcoal. Removal of the ben-
zene by distillation leaves a practically quantita-
tive yield of the basic product. Where the bases
are obtained as viscous oils, crystallization is
induced by stirring the -0il with a little ether.
Recrystallization from petroleum ether yields
pure samples of the tertiary-amino-2-aryl-2-
(4-quinolyl) alkanenitriles -as -white crystalline
solids.-

- It.is important, in the above reaction, that the
sodium . amide be reasonably fresh. When so-
dium amide that had been stored for long periods
of:time (about six months) is used, the reaction
fails to go to completion even after twenty-four
hours. :

- In order to remove any unreacted starting
materials, a modification of the above procedure
is employed. The benzene layer, after washing
with water, is extracted with 3 N hydrochloric
acid ‘and the combined acid extracts are made
Just: neutral to litmus with dilute sodium. hy-

droxide solution. After extraction with ether to s

remove any unchanged 4-haloquinoline, the neu-
tral solution is treated with excess sodium hy-
droxide solution and the produet is taken up in
chloroform. :Removal of the chloroform gives
the crude base which is worked up as above.

The: mono-hydrochlorides of these. tertiary-
amino - 2 - aryl - 2-(4-quinolyl) alkanenitriles are
prepared by dissolving the base in.three to four
volumes of warm isopropanol and adding slightly
less than the calculated amount of ethanolic hy-
drogen chloride. In some instances ether is added
to turbidity and the solution scratehed to induce
crystallization. The hydrochlorides are dried at
120° in vacuo. : - :

Some basic nitriles prepared in the above man-
ner are those having the formula

CeHjs

|
(R’)zNCHzCHz—-?—-CN

.
N7
and having the melting points given in Table {:
Table I
. Hydro
Base, H
R R | MPpC. | (loide
(corr.) (corr.)
H CH;3 72-74 232.8-233.8
5-C1 CH;3 115. 5-116 274.8-276.4
7-Cl CHs 105.8-107. 4 264, 4-266
H | CHs | 73875! 216-217
5-Cl1 CaH 123.2-124.8 243, 5-245
7-Cl | CpH; | 91.3-93.4 | 218 2-218.6

UAppears to exist in two erystalline madiﬁmtion& When first
isolated it melted at 96-104° C.

When the foregoing procedure is employed us-

[}
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8
ing as the reactants 4-diethylamino-2-(4-chlo-
rophenyl) butanenitrile and 4,7-dichloroquino-
line, the resulting product is.4-diethylamino-2-
(4 - chlorophenyl) -2- (7-chloro.- 4 - quinolyl) bu-
tanenitrile, M. P. 108.9-110.8° (corr.).

Strong basic condensing agents other than so-
dium amide can be used to prepare the ter-
tiary-amino-2-aryl-2-(4 - quinolyl) alkanenitriles
of our invention. For example, we found
phenyllithium and sodium hydride to be effective,
however, the resultant yields of desired basic
nitrile are considerably less than when sodium
amide is used. Examples using these two con-
densing agents follow: i ) o

Phenyllithium is prepared under nitrogen by
the action of 1.53 g. (0.22 mole) -of lithium metal
on 11.3 g. (0.1 mole) .of chlorobenzene in ether,
according to standard procedures (Gilman et al.,
J. A, C. 8. 55,1252 (1933) and “Method for
Preparation of Organo Lithium Compounds,”
pamphlet, CX-SE Form 10, Lithaloys Corp., 444
Madison Ave., New York 22, N. Y.).  However, it
is to be noted that there is a considerable amount
of lithium which fails to react because of a black
coating that forms on the surface of the metal.
After removal of the unreacted lithium with
tweezers, a solution of 21 g. (0.1:mole) of 4-di-
ethylamino-2-phenylbutanenitrile in 50 ml. of
ether is added, there being a heat of reaction
that causes the ether to reflux. The resulting
solution is then stirred for five mintites, and
15.8 g. (0.1 mole) of 4,7-dichloroquinoline gdded.
The bright red mixture is refluxed for one and
one-half hours, and then worked up, according
to the above general procedure using sodium
amide as the condensing agent, to give a 27%
vield of very pure product, 4-diethylamino-2-
phenyl - 2 - (7 - chloro-4-quinolyl) butanenitrile.
Twelve grams of 4,7-dichloroquinoline is recov-
ered unchanged, which is propably due to the low
conversion of lithium to phenyllithium,

Equimolecular amounts of 4-diethylaming-2-
phenylbutanenitrile, 4,7-dichloroquinoline, and g
slight excess of sodium hydride in dry benzene
are refluxed for sixteen hours. After working
up according to the previously described proce-
dure using sodium amide as the condensing agent,
a 27% yield of 4-diethylamino-2-phenyl-2-(7-
chloro - 4 - quinolyl) butanenitrile is obtained
Note that the sodium hydride used in this run was
the last of a bottle which had stood for some
time. Possible deterioration of the sodium hy-
dride may account for the low yield.

In addition, the .following tertiary-amino-2-
aryl-2- (4-quinolyl) alkanenitriles are formed us-
ing the above general procedure by condensing
the appropriate - tertiary-amino-2-arylalkane-
nitrile with the appropriate 4-haloquinoline:
4-diethylamino - 2 - (4-methoxyphenyl) - 2 - (6-
methoxy - 4 - quinolyD) butanenitrile, 5 - diethyl-
amino-2-(4-chlorophenyl) - 2 - (6,8-dichloro- 4 -
quinolyl) pentanenitrile, 4 - (4 - morpholinyl) -2-
(3,4-dichloropheny!) -2- (3-nitro- 4 -quinolyl) bu-
tanenitrile, and 4 - (2-methyl-1 -piperidyl) 2~
rhenyl-2- (3~-methyl-7-jiodo- 4 -quinolyl) butane-
nitrile, . .

When the above procedure is carried out using
for' the- tertiary-amino-2-arylalkanenitrile the
mixture of 4-dimethylamino-2-phenylpentane-
nitrile and 4-dimethylamino-3-methyl-2-phenyl-
butanenitrile (the mixture being obtained by the
condensation of 3-dimethylamino-2-propyl chlo-

-ride - and phenylacetonitrile according to direc-

tions given in Example I), a mixture of condensis .
tion produects is obtained. For exXample, conden~
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rsation-of 190.g. (0.94 mole) of ‘dimethylamino-2-
“phenylalkanenitrile (the above referred to-mix-
“ture) .and 185 g. (0.94.mole) of 4,7-dichloro-

‘quinioline using sodium amide, according: to the .

.general directions given above, yields .330 £.
(0.91 mole). of viscous.oil, from which three white
.erystalline .solids .are . .separated. The -oil . is
warmed .and - poured slowly. into 1.5 liters..of
.rapidly stirred ether.
-hours, the light.tan solid which separates is fil-
tered off; yleld-is 115 g., M. P. 138-160° C. (frac-
tion. A). ‘Triturvation - of the: crude solid:for
twenty -minutes - with: boiling -petroleum - ether

{B.-P. 60-68°.C.) yields 46.g..0f product; M..P.

165-169° C. Two recrystallizations: from;: 600-ml.
portions of :absolute ethanol yields 32:g..0f white
.rhombic -plates, M.:P. 182-183.8°"C. (corr.), the
structure of which isdiscussed below. - °

“The-ether filtrate, after the removal of frac-
:tion A, is. treated with excess: ethanolic hydrogen
:chloride ‘and the ether decanted from' the oil
which:separates. 'Two liters of acetone are added
‘to the oil,-and the mixture reflukxed and triturated
to-give -a-yellow-orange solid which is collected
by filtration (fraction B). The solid is dissolved
in‘water, filtered with charcoal, and the free base
liberated from the filtrate by means of sodium
bicarbonate solution. The base is taken up in
ether, the ether solution dried, filtered with char-
coal, and evaporated. The remaining oil is dis-
solved in 200 ml. of benzene and allowed to stand
for five hours. ‘The-solid that separates (35 g.,
M. P. 146-149° C.) is:dissolved in 350 ml. of abso-
lute ethanol and the solution filtered hot with
charcoal. .On cooling, 22 g. of white prismatic
crystals separates; M. P. 151-152° C. (corr.) (A
mixed melting point with a'sample isolated from
fraction A is 136-143° .C.) _The structure of this
compound is discussed below.

The-acetone filtrate, after the removal of frac~
tion B, is-evaporated, the resulting oil dissolved in
water, the free base liberatéd with-alkali solu-
tion ‘and taken up in a large .volume-of ether.

After drying of the ether solution, the -ether is -

After. stirring: for three |

25

30

40

removed by .distillation to give an oil which is -

slurried - with-a‘small volume of fresh ether fo
give 9 g. of a white solid, M. P. 135-140° C. (frac-
tion C).
petroleum ether (B. P. 60-68° C.) and the mix-
ture filtered while hot. - On cooling, the filtrate
yields 3 g..of pale yellow solid which is recrystal-
lized,: with -charcoaling, from petroleum ether to
give:2-g. of white prisms, M. P. 142-144° C., which
has the :same empirical formula as the com-
pounds isolated from fractions A or B. A mixed
melting point with either-of these compoundsiso-
lated from fractions'A or B is depressed.

~Since the above three compounds isolated from
fractions ‘A, B, and. C were prepared by con~
densing 4,7-dichloroquinoline ‘with -a, mixture of
4-dimethylamino ~ 2 - phenylpentanenitrile (VI)
and-4-dimethylamino-3-methyl-2-phenylbutane-

nifrile (VID),
CoHs
+ (CH3):NCHCH;CHCN
CHa VI
CeHs
(CHa)zNCH’z(FHCHC’N
CH;3 VIL

‘The product is heated with 175 ml of ., of sodium hydroxide solution, and extracted with

10 o
“they have either Formula VIII or IX-.:

{ CuHs
(CH):NCHCH;~C—CN
CH; :

o1
N7 VI

'(IJOHG
(CHa)chH’,‘?H—"c—cN
CH; I

LIX

Since each .of .the compounds represented by
Formulas VIII.and.IX have.two asymmetric car-
bon. atoms, as designated by theasterisks, each
can: exist. in two different stereoisomeric. racemic.
mixtures. . Of. these four stereoisomers three are
realized. in- the .three compounds. isolated . from
fractions. A, B,:and C of the.above reaction mix-
ture. . The actual structure of -each of these three
compounds :is- not- presently: known, however. it
seems_possible that two.of them are the. stereo-
isomers: of one-of .VIII:and:IX, the: third having
the structure of: the other of-VIII and IX.

II1. Tertiary~-amino-2-aryl-2- (4-:_i1uinogl)-
alkanamides

‘These basic amides are prepared by partially
hydrolyzing the corresponding basic nitriles de-
scribed in section II.. The following general pro-
cedure gives excellent results:

A solution of one part by weight of a tertiary-
amino-2-aryl-2-(4-quinolyl) alkanenitrile as de-
scribed in section II in four volumes of concen-
trated sulfuric acid is allowed to stand at room
temperature for four to five weeks.  The yellow
solution is poured onto ice, treated with an excess

chloroform. The extract is .dried over anhydrous
calcium -sulfate, filtered with: charcoal; and.the

- chloroform. removed: by distillation: to leave the
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crude amide in yields of:90% or better. Recrys~
tallization from -benzene or toluene yields, as-a
white crystalline solid; -a tertiary- a,mmo 2-aryl-
2-(4-quinolyl) -alkanamide.

The monohydrochlorides of these basm amides
are prepared by a procedure similar to that used
in the preparation of the corresponding. salts-of
the - basic nitriles. Larger volumes  (5-20) - of
isopropanol:are required to-dissolve the amides.
The - salts  are “recrystallized ~from -ethanol and
dried-at 140° C.in'vacuo.,

Some basic amides prepared in the abOVe man-
ner are those having the formula

CyHj
('R')zNCHzC'H:‘-—é—C ONH;




and having the melting points given in Table II:
Table IT
Hydro-
- Base s
R R’ o chloride
M.P./°C. M.P.J°C.
H CHs 173.8-175 254-255
(corr.)
5-C1 CH, 203-204 220-222 1
(corr.)
7~Cl CH; 190.8-191.8 248-249
(corr.)
H C:Hjy 135-136 2 247. 5-248 1
(corr.)
5-Cl CoH; | 176.5-178.5 225-226
(corr.)
7-Cl C:H;s | 147.5-148.5 | 237.4-238.2¢
(corr.)

1 With decomposition.
2 Exists in a-lower melting solvated form, M. P. 90-62° C., wken
recrystallized from benzene.
“In addition, the  following tertiary-amino-2-
aryl-2-(4-quinolyl) alkanamides are formed by
partially hydrolyzing the corresponding basic
nitriles: 4-diethylamino-2- (4-methoxyphenyl) -2~
- (6'-'methoxy-4-quinolyD) butanamide, 5-diethyl-
amino’= 2 -(4 ~ chlorophenyl) - 2 -(6,8-dichloro-4-
quinolyl) pentanamide, 4-(4-morpholinyl) -2- (3,4-
dichlorophenyl) - 2 -(3-nitro - 4 -quinolyl butan-
amide; and 4-(2-meéthyl-1-piperidyl) ~2-phenyl-
2-(3-methyl-7-iodo-4-quinolyl) butanamide. = °
The partial hydrolysis of the basic hitriles to
the corresponding basic amides can be effected
by other reaction conditions: PFor example, when
4 - diethylamino-2-phenyl-2- (7=chloro-4-quino-
IyD butanenitrile is allowed to stand for only three
days in concenftrated sulfuric acid, the corre-
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after a minute or so, the reaction is regarded as
complete. The reaction mixture is poured onto
ice containing an excess of sodium hydroxide
solution, the liberated base extracted with ether,
and the ether extract dried, filtered with char-
coal and .evaporated to give a pale yellow oil.
In some instances a small amount of intermediate
basic amide (described in Example IIT) is isolated
even after a reflux period of 48 hours. This' is
removed- by dissolving the oil in petroleum ether
(B. P. 60-68° C.), seeding with the amide, and
allowing the mixture to stand for 24 hours.
Evaporation of the filtered solution yields the
desired tertiary-amino - 1 -aryl=-1 - (4-quinolyl
alkane, which can be converted into the hydro-
chloride without' further -purification or distilled
in-vacuo to give pale yellow tinted oils. co

The monohydrochlorides are prepared by dis-
solving the free base in three volumes of .iso-
propanol and adding slightly less than the equiiv-
alent amount of alcoholic hydrogen chloride. In
order to induce crystallization, ether is added to
turbidity, the inside of the flask seratched, and
the solution allowed to stand. In some prepara-
tions several days pass before crystallization
0oCCurs.

Some basic compounds prepared in. the above
manner are those having the formula

CoH;

(R’)zNCHzCHz——([JH

N0t

and having the physical constants

Y4

given in Tablé

sponding-amide is‘obtained, but only in a 15% IIT:
Table IIT
’ . Hydrochloride
R R Base M. P. or B. P./°C. 728 M. P./°C.
__________ CHa..:| M. P. 90.2-9.6 (corr)____|-______| 155.5-156.5. :
5Cl_ . __ CH;...| B. P. 150 at 0.1 micron__. 1.6200 | 200.6-201.4 (corr.).
—Cl1 CH {M P.77.8-79.2 (corr.) ..o |-
-------- 5---1\B. P. 154 at 0.1 micron... 1.6124
CH L CsHs .| B, P.190°at 0.5mm. ... 1.5042 | 176.4-177.4 (corr,). |
5~Cl____ ... CaHs..[ B.P.209at 0.8 mm_________ 1. 6052 /| 183.4-184.4 (corrT.).
. - 16?.6;)161.6 (corr.; taken
e - . ast).
7-Cloa ... C:Hs..| B. P. 155-6 at 0.1 micron. .| 1.5986 196.6-197.5 (corr.; taken
slowly).

yield. Or, using other methods; equally low yields
- of this-amide are obtained; for example, by re-
fluxing the nitrile with an equal weight of sodium
hydroxide in eight volumes of T0% ethanol for
twelve hours or by heating 5 g. of the nitrile,
8 ml of water and 8 ml. of concentrated sulfuric
acid at reflux temperature for one hour.

IV. Tertiary-gminc-1-aryl-1-(d-guinolyl) alkanes

These basic compounds are obtained from the
corresponding basic nitriles as described in sec-
tion II by complete hydrolysis of the nitrile group
to the carboxyl group which spontaneously loses
carbon dioxide. The following general procedure
gives excellent results:

A solution of 30 g. of a tertiary-amino-2-aryl-
2-(4-quinolyl) alkanenitrile’ in 59 ml. of water
and 50 ml. of concentrated sulfuric acid is refluxed
for 12 to 48 hours. The completeness of the
reaction can be determined by passing nitrogen
over the surface of the reaction mixture and
bubbling the escaping gases through barium hy-
droxide solution. When no cloudiness results
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In addition, the following :tertiary-amino-1-
aryl-1-(4-quinolyl) alkanes are formed using the
above general procedure of completely hydrolyz~
ing the corresponding basic nitriles to the re-
lated carboxylic acids which spontaneously lose
carbon dioxide: 3-diethylamino-1-(4-methoxy-
phenyl) -1~( 6-methoxy-4-quinolyl) propane, 4-di-
ethylamino - 1- (4-chlorophenyl) -1-(6,8-dichloro-
4-quinolyl) butane, 3- (4-morpholinyl) -1-(3,4-di-
chlcrophenyl) -1 - (3-nitro-4-quinolyl) propane,
and 3 - (2 - methyl-1-piperidyl) -1-phenyl-1-(3-
methy1—7-chloro-4-quinoly1)propane‘ N

This application is a division of our copending
application Serial Number 29,935, filed May 28;
1948, now U. S. Patent 2,570,286, issued October
9, 1951, which claims the tertiary-amino-2-aryl~
2-(4-quinolyl) alkanenitriles illustrated in Exam-
ple II hereinabove. The tertiary-amino-1-aryl-
1-(4-quinolyl) alkanes, which are illustrated in
Example IV above, are described and claimed
in our copending apuvlication Serial Number
196,522, filed November 18, 1859,
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We claim:
1. A compound selected from the group con-
sisting of basic. compounds having the formula

1
B—-X——(]J—-C ONH:
Q

where B is a lower aliphatic -tertiary-amino
radical, X is a lower alkylene radical, A is an
aryl radical of the benzene series, and @ is &
4-quinolyl radical, and acid addition salts there-
of.

2. A compound selected from the group con-
sisting of 4 - dimethylamino - 2 ~ phenyl - 2 ~ (4~
quinolyl) butanamide and -acid addition salts
thereof. .

3. A compound selected from the group con-
sisting of 4 - dimethyl - amino - 2 - phenyl - 2-
(5~-chloro-4-quinolyl) butanamide and acid ad-
dition salts thereof.

4. A compound selected from the group con-
sisting of 4 - dimethyl - ainino - 2 -~ phenyl - 2~
(7~chloro~4-quinolyl) butanamide and acid ad-
dition salts thereof.

5. A compound selected from the group con-
sisting of 4 - diethyl - amino - 2 - phenyl - 2-
(5-chloro-4-quinolyl) butanamide and acid addi-
tion salts thereof.

6. A compound selected from. the group con-
sisting of 4 - diethyl - amino - 2 - phenyl - 2~
(7-chloro~4-quinolyl) butanamide and acid addi-
tion salts thereof.

7. A process for preparing a compound hav-
ing the formula

1
B——X-?—C ONH;
Q

where B is a lower aliphatic tertiary-amino
radical, X is a lower alkylene radical, A is an
aryl radical of the benzene series and Q is a
4-quinolyl radical, which comprises partially
hydrolyzing the corresponding nitrile by allow-
ing it to stand at room temperature with con-
centrated sulfuric acid from - about three to
thirty-five days.

8. A process for preparing a compound hav-
ing the formula

CeHs
B—-—X-—(lj—C ONH;
Q

where B is. a lower aliphatic tertiary-amino
radical, X is a lower alkylene radical, and Q
is & 4-quinolyl radical, which comprises partially
hydrolyzing the corresponding nitrile by allow-
ing it to stand at room temperature with con-
centrated sulfuric acid from about three to
thirty-five days.
9. A compound having the formula

CeH
(lower alkyl)sN—X— (IE‘—C ONH;
Q

where X is a lower alkylene radical and Q is
the 7-chloro-4-quinolyl radical.
10. A compound having the formula

CeHs
(lower alkyl)zN——X—-é-—C ONH;

where X is a lower alkylene radical and Q
is the 5-chloro-4-quinolyl radical.

10

15

20

25

30

35

40

50

b6

60

65

70

75

, 14

11. A compound having the formula
CsHjy

(lower alkyl)zN——X——(i‘)—C ONH; |

Q
where X is a lower alkylene radical and Q is
the 4-quinolyl radical.
12. A process for preparing a compound hav-
ing the formula :
CeHjs

(lower alkyl);N—X—C—C ONH;

Q

where X is a lower alkylene radical and Q is
the 7-chloro-4-quinolyl radical, which comprises
partially hydrolyzing the corresponding nitrile
by allowing it to stand at room temperature
with = concentrated sulfuric acid from -aboub
three to thirty-five days.

13." A process for preparing a compound hav-

ing the formula
Ce¢H;
(lower alkyl)zN—X-(IJ——C ONH,
Q

where X is a lower alkylene radical and @ is
the 5-chloro-4~-quinolyl radical, which comprises
partially hydrolyzing the corresponding nitrile
by allowing it to stand at room temperature with
concentrated sulfuric acid from about three to
thirty-five days.

14. A process for preparing a compound hav-
ing the formula

CeHs

(lower alkyl)N—X— (Il—C ONH;,

Q
where X is a lower alkylene radical and Q is
the 4-quinolyl radical, which comprises partially
hydrolyzing the corresponding nitrile by allow-
ing it to stand at room temperature with con-
centrated sulfuric. acid from about three to
thirty-five days.

15. A process for preparing 4-dimethylamino-
2-phenyl-2-(4-quinolyl) butanamide which com-
prises partially hydrolyzing the corresponding
nitrile by allowing it to stand at room temper-
ature with concentrated sulfuric acid from about
three to thirty-five days.

16, A process for preparing 4-dimethylamino-
2 - phenyl - 2 - (5 - chloro - 4 - quinolyl) butan-~
amide which comprises partially hydrolyzing the
corresponding nitrile by allowing it to stand at
room temperature with concentrated sulfuric
acid from about three to thirty-five days.

17. A process for preparing 4-dimethylamino-
2 - phenyl - 2 - (7 - chloro - 4 - quinolylYbutan-
amide which comprises partially hydrolyzing the
corresponding nitrile by allowing it to stand at
room temperature with concentrated sulfuric
acid from about three to thirty-five days.

18. A process for preparing 4-diethylamino-2-
phenyl - 2 - (5 - chloro - 4 - quinolyl) butan-
amide which comprises partially hydrolyzing the
corresponding nitrile by allowing it to stand at
room temperature with  concentrated sulfuric
acid from about three to thirty-five days.

19. A process for preparing 4-diethylamino-2-
phenyl-2-(7-chloro-4-quinolyl) butanamide which
comprises partially hydrolyzing the correspond-
ing nitrile by allowing it to stand at room tem-
perature with concentrated sulfuric acid from
about three to thirfy-five days.

ALEXANDER R. SURREY.
ROYAL A. CUTLER.
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